Differential transcriptional regulation of human telomerase in a cellular model representing important genetic alterations in esophageal squamous carcinogenesis.
Telomerase activity is observed in approximately 90% of human cancer including esophageal squamous cell cancer. Normal somatic cells do not display telomerase activity on a regular basis. The major mechanism to regulate telomerase activity in human cells is the transcriptional control of the catalytic subunit, the human reverse transcriptase gene hTERT. However, the manner in which telomerase activity is regulated during malignant transformation and whether this regulation is influenced by single genetic alterations important in this process are not well understood. In this study we investigated the transcriptional regulation and activity of human telomerase in a cellular model representing important known genetic alterations observed in esophageal cancer. We characterized the respective cells with regard to their telomere biology and telomerase expression, transcriptional regulation using promoter--as well as electrophoretic mobility shift assay--analyses and their promoter methylation status. We could demonstrate that telomerase expression and subsequent activity are differentially regulated in the progression from normal esophageal epithelial cells to genetically defined esophageal cells harboring a specific genetic alteration frequently found in esophageal cancer and compared those changes with esophageal cancer cells. Whereas primary esophageal cells are mainly regulated by Sp1, in cells harboring a genetic alteration as cyclin D1 overexpression other transcription factors like E2F and c-myc as well as promoter methylation influence hTERT transcription. This model demonstrates that the transcriptional regulation of telomerase is influenced by a given genetic alteration important in esophageal cancer, and therefore provides new insight in telomerase regulation during carcinogenesis.